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ACTIVE FIXATION MEDICAL LEAD 

CROSS-REFERENCE TO RELATED 
APPLICATION 

This application is a continuation of US. patent applica 
tion Ser. No. 11/186,551 ?led on Jul. 21, 2005, noW issued as 
US. Pat. No. 7,532,939 on May 12, 2009. The disclosure of 
the above application is incorporated herein by reference. 

TECHNICAL FIELD 

The invention relates to implantable medical devices, par 
ticularly to con?gurations of elongated medical devices 
facilitating deployment to and ?xation at an implant site. 

BACKGROUND 

In the medical ?eld, implantable elongated medical 
devices, such as leads and catheters, are used With a Wide 
variety of therapeutic or monitoring devices. For example, 
implantable leads are commonly used to form part of implant 
able cardiac pacemaker systems that provide therapeutic 
stimulation to the heart by sensing electrical activity of the 
heart and delivering pacing, cardioversion, or de?brillation 
pulses via electrodes disposed on the leads, typically near the 
distal ends of the leads. Elongated medical devices may also 
be used to deliver therapeutic agents. A number of challenges 
exist With respect to such medical devices, in particular, as 
more advanced and complex therapeutic techniques are 
developed, neW con?gurations are required to facilitate 
deployment and ?xation of elongated medical devices at tar 
geted implant sites Within a patient. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Aspects and features of the present invention Will be 
readily appreciated as the same becomes better understood by 
reference to the folloWing detailed description When consid 
ered in connection With the accompanying draWings, in 
Which like reference numerals designate like parts throughout 
the ?gures thereof and Wherein: 

FIG. 1 is a schematic diagram of an implantable medical 
device according to an embodiment of the present invention; 

FIG. 2 is a plan vieW of an elongated medical device 
according to an embodiment of the present invention; 

FIG. 3 is an end vieW of the elongated device shoWn in FIG. 
2; 

FIG. 4A is a schematic diagram of a distal end of an 
elongated medical device implanted in a blood vessel accord 
ing to an embodiment of the present invention; 

FIG. 4B is a schematic diagram of the engagement of 
implant-site tissue betWeen a helical ?xation member and a 
tracking member extending from a distal end of an elongated 
medical device, according to an embodiment of the present 
invention; 

FIG. 5 is a sectional vieW of the distal end of the elongated 
medical device shoWn in FIG. 2, Which illustrates one con 
?guration of a helical ?xation member and a tracking mem 
ber; 

FIG. 6 is a schematic diagram of a helical ?xation member 
and a tracking member according to an embodiment of the 
present invention; 

FIG. 7A is an end vieW of an elongated medical device 
illustrating one con?guration of the tissue-piercing distal tip 
of the helical ?xation member; 
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2 
FIG. 7B is an end vieW of a tracking member having a 

non-circular cross-section resulting in a non-uniform tissue 
engaging space betWeen the tracking member and the helical 
?xation member; 

FIG. 8 is a schematic diagram of a helical ?xation member 
and corresponding tracking member according to an embodi 
ment of the present invention; 

FIG. 9 is a schematic diagram of a helical ?xation member 
and tracking member according to yet another embodiment; 

FIG. 10 is a schematic diagram of a tracking member 
having a ?xed outer diameter along a proximal portion and a 
tapering or decreasing diameter along a distal portion accord 
ing to an embodiment of the present invention; 

FIG. 11 is a plan vieW of a medical electrical lead according 
to an embodiment of the present invention; 

FIG. 12 illustrates a method for deploying an elongated 
medical device in accordance With an embodiment of the 
present invention; 

FIG. 13A is an enlarged vieW of an elongated medical 
device being advanced into a cardiac vein over guide Wire 
according to an embodiment of the present invention; 

FIG. 13B illustrates ?xation of a elongated medical device 
at the targeted implant site in vein according to an embodi 
ment of the present invention; 

FIG. 14 is a plan vieW of a stylet that may be used in 
combination With an elongated medical device according to 
an embodiment of the present invention; 

FIG. 15A is a sectional vieW of an elongated medical 
device shoWing a stylet fully inserted in the device according 
to an embodiment of the present invention; 

FIG. 15B is a sectional vieW of a distal portion of an 
elongated medical device provided With a solid tracking 
member according to an embodiment of the present inven 
tion; and 

FIG. 16 is a sectional vieW of an elongated medical device 
and a microcatheter extending there through for use in local 
administration of a ?uid agent according to an embodiment of 
the present invention; 

DETAILED DESCRIPTION 

The folloWing detailed description provides a practical 
illustration for implementing various embodiments of the 
invention and is not intended to limit the scope, applicability, 
or con?guration of the invention in any Way. 

FIG. 1 is a schematic diagram of an implantable medical 
device according to an embodiment of the present invention. 
As illustrated in FIG. 1, am implantable medical device 10 
according to an embodiment of the present invention includes 
a cardiac therapy/monitoring device housing 12 and a lead 14, 
shoWn coupled to housing 12. Lead 14 is provided With a 
distal end 16, con?gured to facilitate ?xation Within a blood 
vessel at a targeted implant site so that a therapy can be 
delivered through lead 14 to a heart 7 from housing 12. 
Housing 12 includes circuitry for enabling device 10 to be 
capable of delivering pacing, cardioversion and/ or de?brilla 
tion therapy to a patient via electrodes disposed on lead 14. As 
such, housing 12 includes a therapy delivery module 11 
Which includes the electrical circuitry to generate stimulation 
pulses and control the timing and delivery of electrical stimu 
lation pulses. Such circuitry is Well knoWn in the art of cardiac 
pacemakers. Housing 12 further includes monitoring module 
13 for monitoring physiological signals received by lead 14, 
and may further include sWitching circuitry 9 for facilitating 
selection of various electrodes available on lead 14 for sens 
ing cardiac signals and/ or for delivering stimulation therapy. 
Electrode-selecting sWitching circuitry is knoWn in the art. 
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Embodiments of the present invention are not limited for 
use in electrical stimulation therapy delivery. Therapy deliv 
ery module may alternatively or additionally include a drug 
pump for administering a pharmaceutical, biologic or genetic 
agent. As such, lead 14 may include a ?uid delivery lumen 
coupled to therapy/monitoring device 12. Lead 14 may addi 
tionally or alternatively include physiological sensors for 
gathering physiological data for patient monitoring purposes 
by monitoring module 13. Devices that integrate monitoring 
and therapy delivery features, along With connection means 
for associated leads, are Well knoWn to those skilled in the art. 
As illustrated in FIG. 1, lead 14 is used as a coronary sinus 

lead, implanted in a cardiac vein 8 via the coronary sinus and 
?xed at a corresponding left ventricular epicardial site 6 of the 
heart 7. As used herein “coronary sinus lead” refers to a lead 
implanted in the cardiac vasculature via the coronary sinus, 
Which can include any cardiac vein branch. According to 
embodiments of the present invention, distal end 16 of lead 14 
includes a ?xation element and tracking member extending 
therefrom, to facilitate deployment of lead 14 and ?xation at 
the illustrated implant site. Distal end 16, as Will be illustrated 
by the various embodiments described herein, is con?gured 
to alloW ?xation of an elongated medical device, such as the 
coronary sinus lead 14 shoWn in FIG. 1 or other leads or 
catheters, Within a generally tubular organ such as a blood 
vessel. Implant sites made more viable by embodiments of 
the present invention include those accessed by implantation 
of an elongated medical device in any cardiac vein. Further 
more, embodiments of the present invention are not limited to 
cardiac or vascular implantation sites but may also ?nd use in 
other locations in a body, for example for neuro-stimulation 
or drug or biological ?uid delivery. 

FIG. 2 is a plan vieW of an elongated medical device 
according to an embodiment of the present invention. As 
illustrated in FIG. 2, according to an embodiment of the 
present invention, an elongated medical device 20, Which 
may be embodied as the coronary sinus lead 14 shoWn in FIG. 
1, includes an elongated body 22 having at least one lumen 23 
extending betWeen a proximal end 24 and a distal end 26 of 
elongated body 22. Proximal end 24 may be provided With a 
connector assembly 28 for use in coupling elongated device 
20 to an implantable monitoring/therapy delivery device. For 
example, elongated device 20 may be electrically coupled to 
a cardiac stimulation device, such as a pacemaker or cardio 
verter/ de?brillator. In alternative embodiments, proximal end 
24 of elongated device 20 may be con?gured for connection 
to a drug pump, neuro-stimulator, or other monitoring or 
therapy delivery device. 
A helical ?xation member 32 is provided extending from 

the distal end 26 of elongated body 22. Helical ?xation mem 
ber 32 is adapted for actively ?xing the distal end 26 of 
elongated device 20 at a desired implant site. As such, helical 
?xation member 32 is provided With a tissue-piercing distal 
tip 34. 
A tracking member 30 also extends from the distal end 26 

of elongated body 22, With helical ?xation member 32 
extending about tracking member 3 0 so that tracking member 
30 extends through helical ?xation member 32 With a distal 
end of tracking member 30 extending distally outWard from 
tissue-piercing distal tip 34. The distance that tracking mem 
ber 30 extends outWard form tissue-piercing distal tip 34 can 
vary betWeen embodiments and could range, for example, 
from a fraction of a centimeter to several centimeters. Track 
ing member 30 facilitates tracking of elongated medical 
device distal end 26 along an implant pathWay and is there 
fore referred to herein as a “tracking member” for the sake of 
convenience. HoWever, tracking member 30 can also serve 
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4 
other functions as Will become apparent from the folloWing 
description and is not limited to performing tracking func 
tions per se. For example, tracking member 30 also acts to 
prevent catching or snagging of tissue-piercing distal tip 34 
on body tissue or anatomical features during advancement of 
elongated medical device 20 to an implant site. 

FIG. 3 is an end vieW of elongated device 20. Another 
function of tracking member 30 is to cooperate With helical 
?xation member 32 to engage tissue betWeen ?xation mem 
ber 32 and tracking member 30 upon rotation of ?xation 
member 32 Withinbody tissue during ?xation of helical mem 
ber 32 at an implant site. As such, at least a portion of the distal 
Windings of helical ?xation member 32 are proportioned 
relative to the adjacent outer surface of tracking member 3 0 so 
that ?xation member 32 is positioned a distance 36 from 
tracking member 30 to form a gap betWeen ?xation member 
32 and tracking member 30. Body tissue at the implant site 
becomes engaged or “sandWiched” Within the gap betWeen 
helical ?xation member 32 and tracking member 30 When 
helical ?xation member 32 is rotated into the body tissue at 
the implant site to ?x distal end 26 of elongated medical 
device 20. 

Distance 36 that ?xation member 32 is spaced from track 
ing member 30 controls the depth that helical ?xation mem 
ber 32 penetrates into the body tissue at the implant site. The 
length of distance 36 betWeen ?xation member 32 and track 
ing member 30, as Well as the linear distance along tracking 
member 30 that distance 36 extends Will vary betWeen 
embodiments and Will depend on various design consider 
ations such as the anatomical location and type of tissue in 
Which helical ?xation member 32 is implanted and other 
relative dimensions of ?xation member 32 and tracking mem 
ber 30. Distance 36 may range in siZe, for example, from 
approximately 0.005 inches to approximately 0.02 inches, but 
is not limited to this range. According to an embodiment of 
the present invention, ?xation member 32 is spaced distance 
36 from tracking member 30 along the entire length of ?xa 
tion member 32. HoWever, according to another embodiment 
of the present invention, ?xation member 32 is spaced dis 
tance 36 from tracking member 30 along only a distal portion 
of ?xation member 32, With the outer diameter of tracking 
member 30 being approximately equal to the inner diameter 
of ?xation member 32 (i.e., distance 36 is approximately 
Zero) along a proximal portion of ?xation member 32. The 
linear distance that space 36 extends along the distal portion 
of helical ?xation member 32 may range from approximately 
one millimeter to several centimeters, depending on the over 
all length of helical ?xation member 32 and the particular 
application. 

In the example of the coronary sinus lead embodiment of 
FIG. 1, helical ?xation member 32 may be provided having a 
4 French diameter With tracking member having an outer 
dimension of approximately 0.04 inches so that distance 36 
betWeen tracking member 30 and ?xation member 32 is 
approximately 0.01 inches. Helical ?xation member 32 and 
corresponding tracking member 30 may be provided With 
different diameters for use in cardiac veins of different siZes. 
Distance 36 may extend, for example, for approximately 0.25 
cm to approximately 1 cm along a linear distance of the distal 
portion of helical ?xation member 32 included in a coronary 
sinus lead. 

FIG. 4A is a schematic diagram of a distal end of an 
elongated medical device implanted in a blood vessel accord 
ing to an embodiment of the present invention. FIG. 4B is a 
schematic diagram of the engagement of implant-site tissue 
betWeen a helical ?xation member and a tracking member 
extending from a distal end of an elongated medical device, 














